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(54) DISPLAY DEVICE HAVING ELECTRODE FORMED WITH MICRO-HOLE 
(57) Abstract: 

PURPOSE: A display device having an electrode formed with a 
micro-hole Is provided to improve emission efficiency and 
brightness by Increasing the amount of ultraviolet rays and electron 
after plasma discharge. 

CONSTITUTION: A display device has a plasma discharge portion, 
a fluorescent layer(46), an anode electrode(44), and a barrier rib 
(40). The plasma discharge portion consists of at least one micro- 
hole which is formed at an intersection of a cathode electrode(34) 
and a gate electrode(38). The cathode electrode and the gate 
electrode intersect to each other on a lower substrate with a 
dielectric layer(36) is interposed between thereof. The fluorescent layer is located on an upper glass substrate. The 
anode electrode induces an ion generated by the plasma discharge portion toward the fluorescent layer. The barrier rib is 
provided to keep a discharge space between the upper glass substrate and the lower glass substrate. In this way, since 
the plasma discharge is caused after the density of the electron Is Increased within the micro-hole, the amount of 
ultraviolet rays and electron Is increased. 
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e ^Sojj ct^# DhOlaSSOl ^J^S SA|rtX^fe t\^y\^ ?|o|| -^SSS Aholoil Ais ?H 
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s s^Ais ^ Jin si^K 
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#^ida(Cathode Ray Tube : CRT)2| ^^°\ ^Tijaf §oj oi|g iA|5^*|(uquid Crystal Display : LCD), 

g^* SA|^*|(Field Emission Display : o|«^ TED'st Sf), #a^s□^ fiA|g-*|(piasma Display Panel : o|§h "PDP"Bh if) §°| 
SAi^xKFiat Panel Display)«o| 7lia^s|2 ai^K 

FEDt So||£h ^^(o||□|E^)o|| 2ig7||# Sgsii o^x^^^«^5^o| eiBdunneO fiJJfojj 2|«K>j gx^« g^^ete o|S*K)1 

^^^aaf aoj axhtioii s^sfls oi7|A|?i ?^osJiH aci. 

£ 1« o||ts.S^(i2), SS««(16) SJ DHS^>i(i8)7|- ^iSS ^a|7|if(i2)Bh. S^iig^ft oie||o|(20)7h S 

#ap|fih(2)# ^a|& :iiE!S(Spindt) E^oJo| ped;,^ £a|s|o| sicK QTiig^s cH£)|o|(20)t sf^ ^a|7|e!-(2) 4K5|| g 
^Sjfe ?l|:tHa^(4). o||o|E^(7) S S^S(6)2|-. §^§(6) S^S|fe 71|0|HS^(8)o| S&ScK ?H4i = S^(4)€ o||□|E^ 

(7) 01! S#» ges^Oi o||o|El(7)S SK)1= Sxh7f ^^S\n S^S(6)e ?l|4:HS^(4m 7||0|sg=(8) Ajo|# ^oi%\n 

?U:llHg^(4)BH)||iiiHa^(l4) A^0|0)1 0||i,^ = SO^(V^)0| °!7FaBf 0^#E| ?H^Ha^(4)2h 7||0|sg=(8) AfOlOll 71|0|eg|^ 
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g!{21)e a^^(+)2| 0||inHag^(V 
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e!^^. £ 2afit SO! ^^ ^ai7ie(2) 4^01! g^ma# gsfsh ^ m\'^^o3, n^^^^c^m ?ll^tE.g^(4)2^ 

Y *£|7|»(2) ^ojj §Sgg(6a)# 4i§ ^JHI ag S^ScK §o^^^(6a) ^o||t g^#l{8a)o| jig M^^€.\. 
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^§Sgf# feolfe cllfe- tinyi Sic^K FEDOIIAH A^§H|fe Sif«l(16)^ xigoj s^*||g A^#s^i SiJ^I 
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^^JSEHS 4!&E|fe ^^(40)4. ?H4:SS^(34)2^ CHSSlTllg ^aS(36)af a?h£|fe *a|7|Ef(32)S ?b|5.HiK ^ 

a|7|&(42m ^aS(36) A^o|o||t He+Xe £Et Ne+Xee| ^UScK ^aS(36)-& ^a^^# 7Wt*|, ?|j^Hg^ 

(34)2f 7iioisa^(38)# s^swi ^c^. n^^^^[M)€: 0HilHg^JlK44)a^ L-^^^s^2^ o^s^^ tiioi eg^og/oii siaacK 

?Hi:iHg^(34)e ?:^^Jo||7|| ag^ol °I7H an, a^h# ^^A|?|t sI-tii atiK Tlloisg^os)^ ;^WoiM| 

a^Oj oj7^^ tm. g^aS^ a^h» £i*A|?l7|| gc^ ?|j;tH.g^(34)2h 7||0|eg^(38)o| Tiisoilt Ni. Cu, Ag, Au, W, 
Yb203. LaB6 %^ £Et A^a§^7l| gc^ ?H:tHa^(34)Bh 7||0| £3^(38)21 ¥'?ilt 5000A o|AK)|iAi 

=T^-y /onOji*!. ^g#(36)£| ^»llt 10/mi OjAto^ -^SgcK oi-g^ ^ ^goil ixf^ fiA|^7:^t ^Sgoj 7||o|sa^(38) &^o|| £ 
S£|CH ^aSF# OjgSfe Jil#^#_ g^Sg^t A^dl 71|Oieg^(38)0| 2|g ^^=f■^ £Et 7flO| eg^(38)o|| Jl^HhAls 

(RF)# e!7^s^o| g^a§2> MioiiAi a^hs a#§§A|?it ^^nH^^on si^n ^^^^ cyi^^ jn#?#ei a^. 7iio|ea^(38) 

2f ?l|4:Ha^(34) fe^o|| a^^h S! S^ai|:^^2| :l:EiEl§0|| aisH a^## MSSh7| Mg02^ ^€ asei glol 2000A §£ 

ait:h. ^^^§2| g^. 7iioiHa^(38M ?iiitHa^(34)2i ^sst a^^ si shasj^^^wi mth m^iDiEiii-aoi ss 

Ni. Mo, W S2| g^jif Yb203. LaB6 #s| ifSH-ol o|#^ =^ ftlc^. 



?H± = a^(34)2f 71|o|sa^(38)2| jn*f^o|| ofo|a£S(60)S □^o|HS ?H^H(Mlcro Hollow Cathod)2| fis.\ 

m o|S«M a^^N S£« gcilAl?!^ qS!-# EhiiK Oj o^o|ass(37) LfloilAi ?||4:Ha^(34)2f 7flo|Eg=(38) A^o|a| a^ 

m\ s\n f s^£E□|. gj-aoi ^^gch. oi cm, ^-as a^^ ^t la^^□^ g^aoii °isfl x^2l■t^o| oiiiiiHa^(44) ^2.s. ?[ 

^s\o] §5h*-ll(46)# o^7|A|?i Si^«^l(46)S t\0i= #ifs|7i| 2}cK ofolas ShS^ ?Hii: = (Mlcro Hollow Calhod)£| Salt ^ 

oia 7^:ig^g^s^o||Ai 7^i:gjx^o| §3x^^gsac^ 0^^} s □^o|as## stt a^°s lahsofg gh^A|?|7ii si 

a □^o|as§Mlo||A■i ax^fto| a§ss# misoii □^o|a£gl-||o||A^2| a^l•S£7^ #etioii H|sf&i ga #7hsh7ii Eit tdA^ 
ojEK oidi ofaK □hoi3ss(37) i-iioiiAi o|sg£7^ #cijH|Hs sif«fl(46)» oi7|A|?it ag3^^£|a2| okoi a 21 

a SoWTII £|oi ^^fitol Sf^acK 
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0.01 Torr.cm < 7^:±:i^^xSS| 5|g < 10 Torr.cm 



m\M ^o^\M ^ 'T' 2it DHy m^a| y[±2moi\ ct^E^ □^0|3S§(37)2| a7|7hgg=!cK oj|# SCH. 300Torr£| gfg^# 7^ 
nliyal a^o|3SS(37)2| 0.3~333/an Sh^SKJlOf ^d^. 0\5\2^ d[0\BS.^{37)B 5. 50{\M ^B\i^ ti[ 

2^ ^oi oiggj. □^olas*{37)2^ xfAjei 5|go| 2~3hii ^ois asii-iioii Hiixi@ch. oi a^. ^ois gsimoii 3 
(38)4 ?H±H3^(34)ai ^ oi^oi s\o\A-\^ o^s^. no\E.B^{38)n n±s.^^(34)2\ ^o\ 200m ssom ^as(36)ai 

^myl5Qm2l a^. 30~50/<ni2| 5^a#7^X|fe ohOlHSS^OyjOl 7fl0|eg=(38)ah?||4:HS^(34) i-l|o|| S4!§0| 



o|2l& □^0l3S§(37)2| aolt £. 6a lH^I S. 6cO\\ 37^x| Se|| g. cHii ^, o^o|as^(37)€ £ 6aah 

S0| Til 0| eg =(38)011 Ai #aS(36)77W ^^s\7^t■\, 5. 6bSf ^Oj 71|0| eg=(38)iij ^aS(36)# S^SfOl ?||± = a^(34) 
2| 4= o[cK SE«V. nho|as§(37)S £ 6c£f ao| ?liO| eg ^(38)011*1 n±^^m34)V\X\ o[ 



^^(40)2| ^o|t loO/m. o|4,K)||/.H 4= mmS -^Sli-cK o| ^^(40)€ g^S^ feojs flSSfTfl #x|A||]2^ oh^aj ghS-i^# 

ssswi gcK ^^(4o)oi ^B[^a\ ghgoi sijn ^^sich ss*ii(46)oii s#s^•b a^h s s^sa5c|•#2l 

S§ ol|Lix|7Mxi7|| 5|oi ^SA| oj^^ gqol qemTil H|os ^^(40)2| feOjt fcK 

Siffll(46)fe axh ££t l^^^o^ ihaoil sish x^2|A^ol| o|si| oiv\s\o\ i^if^ o[ck axfoii o|sn ^^s\y\ ?|shoi. g 
S*fl(46)fe 7|g2| FED^ CRTollAi A^SE|fe xHg^ SEfe 3iofg S^^^|(46a)7^ A^g^ aJcK o| g^. E 7a2f S0| a^Ks'l) 
a| ^i£|E|§oi| s|?J S#«||(46a)2| ^sfoi ase[(47)o| S^*||{46a)e| 2So|| ^etSoj aHf 

s|s^c^. x^2|^dol| sish ^s£|7| ?isn. s^*^l(46)t xhaiAjoii sign oi7|eich g^gsi^ 7|^2| pDP# ss*^|(46b)7^ A^§s 
=r ai^K oi a^, s. 7bs\ &oi x^2|A1o| e^j^eoii qig- f.jits.71- fell ax^ sj 5^aelxK£Ec• ois-h chs^ uh^^^^oi 

MgF2, LiF2f SB A^|^^H^ a2e|(48)o| Sit*||(46b)2| fiSoij ^etloi b^i^^|s^c^. 



£ 8S £ 301! £A|i| ^A|:l;x^2| 4eNc *«£0|cK e!x^. i^if^#a|. ^at>i A^|^^9j(Glass 

ceramic). M\B\^ S 0|i= sms ^xHassN SeH2| ^aS(36)# □^a^!•c^.(S1 EhTII) oj ^aS(36)2| aa4 u||g ^ 

oiife >;ag!5e!s g^a. b^a. Eg o|gs^o^ ?H4:Ha^(34)2h Tiioisg ^(33)01 §^i!cK(s2 E^7^l) n 

Ajziggom e^|o|x^7^g7| o|gs^c^| £ 6a mx| £ 6c£f □ho|3S§(37)# ^^tm Sc\.{S3 t^?ll) ^a|7|ef 
(42)2^ ^£|7|&(32) 40I0II ^a§(36)2h ^^(40)0! ?|*|Sh£^ ^/Sf^ ^a|7|»(32.42). ^^(40). #aS(36)0| ^^ 
S';K(S4 oi7|Ai. ^a|7|Ef(42)o)|fe 0HinHa^(44)2^ SS*1|(46)7^ S^s|(H aicK Dhxietos, nHa Ml^m 

b||7|A|?! ^ ^lh7j>;g ^glSMI Sch.(S5 E}7)l) 



o|2h c^# g^go^^ ^3g!He!§ gfa. g^a. oi§skh ai7iff{32) &k)|| ?ii:t=a^(34)s 

£ o| •SaS(36)€ ?fl4: = a^(34)2h ahq*o)| §^E|71|S ^aS(36)0| i^HSHg! g^^oll 2|sH ^a|7|ef 
(32) ^^o^| aa ESSMI S^K n c:^s_ :^as(36) akhi ?n^ = g=(34)2^ u^gfos 711 0| Ma ^(38)0! Aj 

2|ggom e||0|Xi 7^g7|# OiSShOj □tO|3S§(37)0| ?)|0|eg^(38)2h ?||:liHa^(34)2| Iil*f^O|| g^ScK o^X|etos 
as& S4 5^ S5 E^TIlsf g^ass nflaol lhst£|2. niia Ml^oll ^S■7^>:7^ ^gJUcK 



A^tSh aoj. ^ i^goii 5A|±xft Dho|as^« S^SN a^o|a£t MloijAi a^h2| S£# tf^^Am ^ Sef^o^ 
g,^a# a^h si xhsjasi #[:||a|?|?|| gc^ o|o|| ccfe^ ^ ^i|o|| aA|±x^fe o^7|A|?|t gx^ 

S! x^2|^^2| o^oj #cH£|cH ^SSt 5! ?l£# S^^^ig gc^ 4oF7h. S ^goij s.H±.t\^ a Sa}o| oi| 

o|^ u||S# #811 i^S^^e^S & ^sai 71$ A^^s oNsf^ a?io||Ai cfof^f % ^.goi 7h^m« ^ 4= 

5y# 5o|ch. ofafAi. e gigo| 71^51 S-MiAHsj ^A||gt^go|| 7|xhs mgo^ tfgsi^ 5o| o^l^a^ S^2| g 

^011 o|3|| gSfOlXiOtah |^5!o|I:^. 



*h¥7ie floii #as# A^o|o^| ahs jii*Fsh£^ s^a ^H^tsa^ si Tiioisa^s) Jil*^^o|| s^g sjoi^ sm o|A^o| 

□hojas^oil 2|8H S^^slt la^^a^ g^a¥£^. 
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JHI 1 m\ 5icHAl. 

^^7| ax^0i| 2|S|| CH7l£)0i ^ifSjfe 0|^OlX|tt|. 

^71 SifS saoil •^HaiiEicH Sx^o| ^7| SitxWMg M^Sh7| ^th g^ase|# *7hs ^ti|Sh^ ^im ^ 

gss ste DNasSoi g^g sa^xk 



^11 1 m sjojAi, 

4^71 g#SS x^2|^jo|| sun o17|s|ch a^^sit g#«||xHas ol^cHxioj. 

&^7| g^jcHxHs saoil -yeisicM ^7| xhfiiAjoii cDst f.3^£7|• ^s.o\ Sx^ 3| o|So|| cH?} M|§^^o| E A^|s^a| MSat« ^ 
7hS ^g°S Ste oFOlHSSol g^S ^^^l^ 5A|:t:;cK 

^1 1 swi aioiAi. 

Ah7| ^3c^gEHoj ^go^ shfe nfoias^oi g^g a=g 2a|±xk 



^1 1 m\ 9iO\A-\, 

Dhoias^s At7| Tiioiss^ SI ^ss# assfe °|A||*s g^sit 2!# ^gss ste □N3s^o| §4H£| ^i 

7|-x|t SAlrtxK 



^1 1 swi aio|Ai. 

^7| ofolHS^a AJ7I TflolsS^ 5! 4^71 ^gs# o\^S\ #7| ?||±HS^2| a\M\^S. g^slt 

5!# ^g°S Shfe nfolHSSol g^S S^* SAlrtXK 



^11 1 t^oll sicHAi. 

4^71 □ho|3S§e fe^7| ?)|0IHS^, -^71 ^ss s! 4f7| a= ^§s^t QlAlISs g^sl^ sfe 

°fO|3S§0| g^a 7fX|fe 2A|:tXK s -.c- 
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